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(54) MEMORY DEVICE 



(57)Abstract: 

PURPOSE: To provide a memory device which gives reliable information even 
beyond a rewritable limit by dividing the memory area of a memory device into 
plural blocks and executing required writing to a block selected different from the 
previous time in order. 

CONSTITUTION: Information and a group of data required are stored in 
advance into an EEPROM10 connected to the CPU 2 in an internal combustion 
engine control device. A control device 1 compares the code sent from a vehicle 
theft preventing device 9 with the one stored in the EEPROM10. When these are 
not mutually coincident, it is judged that start-up due to abnormal operation has 
occurred and the drive of an injector 8 is suspended. When the codes are 
mutually coincident, it is judged that the starting operation is normal and the 
vehicle theft preventing device 9 is notified of the coincidence. Again, a different 
new code is sent from the vehicle theft preventing device 9 to the control device 
1 to be stored by the EEPROM. A new code is rewritten into the EEPROM10 at 
every normal start-up. 



* NOTICES * 



JPO and IN PIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A storage device which has and reads a nonvolatile memory which has 
the rewriting restricted frequency which is provided with the following and 
characterized by updating the aforementioned block which can be read, or said 
block which can be written in one by one and with which writing is carried out by 
a program. 
A data storage means divided into two or more blocks used as one read-out of 



data and one unit of writing. 

A state storing means which memorizes any at least one of the referred data in 
which a state to that effect is shown at the time of a write-in end or a write-in start 
to said block each. 

A block decision means which judges a block which can be read, and its 
following block using said referred data for a block in which writing of data 
carried out normal termination to the last to be the block which can be written in. 
A read-out writing means which read data to the aforementioned block which 
can be read, or data is written in to said block which can be written in, and 
updates the referred data in said state storing means at the time of said write-in 
start or a write-in end. 

[Claim 2]The storage device according to claim 1 updating said referred data in 
which said state storing means memorizes referred data in which a write-in start 
state and write-in exit status are shown, respectively, the aforementioned 
read-out writing means is written at the time of a write-in start, and a start is 
shown, and said referred data in which a write-in end is shown at the time of a 
write-in end. 



DETAILED DESCRIPTION 

•>>>>>>>>>>>>>>>>>>>>>>>>>^^ 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application]Like the rolling code of learnt values, such as control, or a 
vehicle theft arrester, it is updated one by one, or renewal of the number of times 
of many is carried out dramatically, and this invention relates to the storage 
device for memorizing the data which should always be held. 
[0002] 

[Description of the Prior ArtJEven if electric supply is intercepted, a memory 
content can be held, and EEPROM is used as a memory which can rewrite the 
contents. Generally, EEPROM is the memory to which the number of times of 
rewriting was restricted, and the upper limit (rewriting restricted frequency) of the 
number of times of rewriting per byte is 1 0000. It is a time grade. For this reason, 
in the computer systems which have a storage device using EEPROM, it is 
designed so that it may rewrite in the life cycle of that system and the number of 
times may not exceed this upper limit. However, it is to rewrite exceeding this 
upper limit depending on the purpose of use. Therefore, in order to correspond 
in such a case, the storage area of EEPROM to carry is divided into two or more 
blocks, and when the writing to a certain block exceeds prescribed frequency, 



there is art of the storage device written in other blocks. In rewriting for every 
block, in spite of not exceeding upper limit as the number of times of rewriting of 
each data within a block, In order to rewrite as the whole block, upper limit may 
be exceeded, and since it is not efficient, there is also memory technology in 
which it rewrites for every data and the counter for frequency recording is formed. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, when two or more data with 
relation is written in one field of a memory also in the system of which the 
above-mentioned rewriting, When electric supply is intercepted before rewriting 
of the data of a series of was completed, the portion in which data was changed 
in the one field as a result, and the portion which is not changed exist. For this 
reason, when it energizes again, even if it reads a series of data of that field, 
there is a problem that those data is not exact. Since data is written in the always 
same field even if judged with interception of electric supply in the middle of 
write-in [ of data ], the data memorized at the end among proper data cannot be 
read, either. Especially, in the system of the latter rewriting, although it can 
certainly use to the number of times of rewriting, the half of a memory will be 
occupied at a counter and there is a problem that the utilization efficiency as a 
memory is bad. 

[0004]Therefore, it aims at holding and reading the data which the last normal 



storage operation completed, and being made to be made, even if faults, such 
as write-in discontinuation, occur in this invention in view of the 
above-mentioned technical problem. 

[0005] 

[Means for Solving the Problem]ln a storage device with which composition of 
this invention has a nonvolatile memory which has rewriting restricted frequency, 
it reads, and writing is carried out by a program in order to solve the 
above-mentioned technical problem, A data storage means divided into two or 
more blocks used as one read-out of data and one unit of writing, A state storing 
means which memorizes any at least one of the referred data in which a state to 
that effect is shown at the time of a write-in end or a write-in start to said block 
each, A block decision means which judges a block which can be read, and its 
following block using said referred data for a block in which writing of data 
carried out normal termination to the last to be the block which can be written in, 
Read data to the aforementioned block which can be read, write in data to said 
block which can be written in, and. It is having a read-out writing means which 
updates the referred data in said state storing means at the time of said write-in 
start or a write-in end, and updating the aforementioned block which can be read, 
or said block which can be written in one by one. As for composition of related 
inventions, said state storing means memorizes referred data in which a write-in 



start state and write-in exit status are shown, respectively, and the 
aforementioned read-out writing means is updating said referred data in which it 
writes at the time of a write-in start, and a start is shown, and said referred data 
in which a write-in end is shown at the time of a write-in end. 
[0006] 

[FunctionJThe writing of the data which divides into two or more blocks the 
storage area of the nonvolatile memory to which the number of times of rewriting 
was restricted, for example, EEPROM, and needs it is carried out to the block 
which was chosen in order unlike last time. Selection of the block which can be 
read, and the block which can be written in is performed by referring to the 
referred data in which the state of a write-in end or a write-in start where it 
corresponded for every block is shown and which was memorized by the state 
storing means. 
[0007]When it writes in a state storing means and only the state of the end is 
memorized, referred data is investigated in order by a block decision means, the 
block which writing completed last time is judged, and the block which can be 
read, and its following block are determined for the block as the block which can 
be written in. Since all block is not written in as for first-time writing, either, the 
block of No. 1 is applicable. When the writing of data is completed, the referred 
data value which writes in the state storing means corresponding to the block 



which performed the writing, and means an end is made to memorize. Even if 
electric supply is intercepted, rewriting processing stops in the middle of data 
rewriting and data rewriting is imperfectly completed to it, Since the block of 
rewriting discontinuation is written in and the referred data of the end is not set 
up when a power supply is recovered and refers to the rewritten data again after 
that, the previous block is recognized to have memorized latest data. 
[0008]When it writes in a state storing means and only the state of the start is 
memorized, referred data is investigated in order by a block decision means, the 
block with which writing was started last time is judged, and the block which can 
be written in, and the previous block are determined for this block as the block 
which can be read. In this case, if electric supply is intercepted and rewriting 
processing is suspended in the middle of data rewriting, after that, a power 
supply is recovered, and since it rewrites when referring to the rewritten data, 
and the judgment of discontinuation cannot be performed, the block of the front 
before that will be again recognized to have memorized positive data. 
[0009]Are a case where write in a state storing means with a write-in end, and 
the state of the start is memorized in the composition of claim 2, and by a block 
decision means. The block which investigated the state of the write-in end and 
writing completed last time is judged, and the block which can be read, and its 
following block are determined for the block as the block which can be written in. 



A state with the block which writes in with the block used as a write-in end, and is 
started is compared, and it is judged [ or or ] by that writing was interrupted last 
time whether was completed. Even if a power supply is intercepted, rewriting 
processing stops in the middle of data rewriting and data rewriting is imperfectly 
completed to it, Since the block of rewriting discontinuation is written in and the 
referred data of the end is not set up when a power supply is recovered and 
refers to the rewritten data again after that, the previous block is recognized to 
have memorized latest data. 

[0010] 

[Effect of the lnvention]lt is made the nonvolatile memory to which the number of 
times of rewriting was restricted, for example, the composition which uses the 
storage area of EEPROM for a block dividing it, and rewrites in writing in for 
every block, and the number of times increases seemingly. Since the referred 
data of a write-in end or a write-in start in which either is shown at least is 
provided and referred to, even when writing is interrupted and completed on the 
way, the data properly memorized at the end before discontinuation can be used 
after resumption. As the actual condition of the block the block which writes in is 
not only determined in the composition of claim 2, but, it ended by the 
suspended state — what can be written in a sake, and the thing which can be 
written in where the pre- block was written in normally and completed can be 



distinguished, and the duplicate writing can be avoided, or it can be made to take 
processing so that fault may not occur in collation of a code, etc. 
[0011] 

[Example]Hereafter, this invention is explained based on a concrete example. 
Drawing 1 is a block lineblock diagram of the internal-combustion engine control 
system 100 which used the storage device of this invention for memory of the 
code (called a rolling code) shared between the combustion engine control 
device 1 and the vehicle theft arrester 9. In drawing 1, EEPROM which is the 
memory to which the number of times of rewriting was restricted is displayed as 
E 2 PROM. 

[0012]The combustion engine control device 1 comprises a microcomputer. The 
filter 6 which inputs the inlet-pipe internal pressure signal S2 by the intake 
pressure sensor 4 which the waveform shaping circuit 5 which inputs the rotation 
signal S1 from the rotation sensor 3 formed in the internal-combustion engine 
(not shown) was connected, and was formed in the inlet pipe of the 
internal-combustion engine is connected to CPU2. 
[0013]The control program is memorized by the program memory (ROM) 7 
connected with CPU2, and control of an internal-combustion engine is 
performed because CPU2 executes this control program. Each aforementioned 
signal S1 and S2 are used with a control program, and the injector 8 of an 



internal-combustion engine is controlled as an SPI (Single Point Injection) 
function here. In addition, although not illustrated, the A/D converter and D/A 
conversion which were connected to CPU2 are controlled, and the signal which 
is needed for control is exchanged. 

[0014]CPU2 of the combustion engine control device 1 is connected with the 
vehicle theft arrester 9. The vehicle theft arrester 9 supervises whether the 
internal-combustion engine started by normal starting operation. From the 
vehicle theft arrester 9, the code beforehand memorized in the device 
corresponding to the normal starting operation at the time of start up is 
transmitted to the combustion engine control device 1 at every start up of an 
internal-combustion engine. EEPROM10 by which the code is connected to 
CPU2 in the combustion engine control device 1 -- the information which needs 
others beforehand -- a group -- it memorizes as data. It is used dividing an inside 
into N blocks so that it may mention later, and EEPROM10 is written in as a state 
storing means referred data is remembered to be, it writes in with the start table 
11, and the end table 12 is formed in EEPROM10. 
[0015]As compared with the code which has memorized to EEPROM10 the 
code sent from the vehicle theft arrester 9, the combustion engine control device 
1 is judged to be start up of the internal-combustion engine by abnormal 
operation, when these are not in agreement, and it stops the drive of the injector 



8. Since it is judged as normal starting operation when a code is in agreement, 
the vehicle theft arrester 9 is notified that it was in agreement, and -- a new code 
which is different from the vehicle theft arrester 9 again before corresponding to 
the starting operation of an internal-combustion engine is transmitted to the 
combustion engine control device 1 - in addition, required information -- a group 
-- EEPROM10 memorizes as data. Thus, EEPROM10 is rewritten every, 
whenever starting operation is performed normally (reading writing means). The 
vehicle theft arrester 9 has a function sent out in order to also make the code of 
1 time ago hold and compare as a fail safe function at the time of rewriting. 
[0016]The writing of EEPROM10 is as follows. From the physical limit of 
EEPROM10 the very thing, it is usually 10000. The rewriting restricted frequency 
about a time is set up from a viewpoint of a guarantee of stored data. When 
making this into the maximum use count Nmax as a vehicle theft arrester on the 
other hand supposing the maximum number of times of rewriting of the code 
over the employment period of vehicles, for example, ten years, and 15 years, 
The code storage area of EEPROM can be divided into N blocks shown by the 
following one formula, and a possibility of exceeding the rewriting restricted 
frequency of EEPROM can be made low by making these blocks rewrite and 
memorize a code one by one and cyclically. 
[Number 1] Nmax / 10000 <=N [0017]The writing and read-out to EEPROM10 



are carried out by 1 block unit (data storage means). And the block which writes 
in is changed one by one for every one writing so that the last latest data 
(information containing a code) may not be overwritten. Therefore, even when 
writing is interrupted, the latest data which was written in last time before it and 
completed is always left behind. 

[0018]So that it may be checked later whether the writing to each N blocks was 
completed normally, or writing has been started, It writes in with the write-in start 
table 11 which makes the referred data in which those states are shown at the 
time of a write-in start and a write-in end correspond to each block each, and 
makes it memorize, and the end table 12 is prepared. Since the table value 
(referred data) which writes in with this write-in start table 1 1, and is memorized 
on the end table 12 needs to be memorized also after power OFF, it is 
memorized by EEPROM10. The write-in write-in start end table 11 and 12 is a 
table which can memorize the value for N pieces as shown in drawing 3. The 
value memorized to each address of each table shows the write-in start state 
and the write-in exit status of the block corresponding to the address. Therefore, 
each of these tables 11 and 12 do not need to be taken in the memory area 
which not necessarily continued, and they may be provided so that it may belong 
to a part of each block area of EEPROM10. Or this table region is established in 
the lot of EEPROM10, and it may be made to divide the remaining fields into N 



blocks. 

[0019]The block with which latest data is memorized and which can be read, and 
the block which should be written in the next and which can be written in are 
judged because CPU2 investigates these table values (block decision means). 
The block decision means of this CPU2 is included in the control program 
memorized by the program memory 7. 

[0020] Rewriting has N pieces (N which fills several 1 formula) of the storage 
area of EEPROM10 blocked in order from the 1st to the Nth now here, and -- 
writing is completed to the Xth of N blocks ~ this Xth block to a group - a group 
which data was read, and the code was read and contained a new code in the 
X+1st following blocks after the appropriate anti-theft judging -- suppose that 
data is written in. At the stage before being written in the X+1st blocks, it is 
drawing 3 (a) in the write-in start table 11. Since writing is already carried out to 
the 1st to each Xth block so that it may be shown, the table value of Y+1 which 
shows that the write-in start was already carried out is memorized. And the table 
value over the block of the X+1st henceforth means that the value Y is 
memorized and writing has not been carried out yet. That is, the memory content 
of the write-in start table 1 1 is rewritten when the block is used as writing, and 
the value which added 1 to the value (here Y) memorized now begins writing. 
[0021]When the combustion engine control device 1 receives a code from the 



vehicle theft arrester 9 by the case of being above, at the time of start up, A code 
is read from the last latest data memorized to EEPROM10, normal abnormality 
judgement of key operation is performed, and the procedure of receiving the still 
newer code in proper start up, and memorizing new data to EEPROM10 is 

explained using the flow chart of drawing 2. 

[0022](1) At Step 202, it is investigated first a block of what position the block 
which should read and which can be read is. If the block which can be read is 
determined, the block which writes in the next and which can be written in will 
turn into a block of the 1st [ +] number. The write-in end table 12 is referred to, 
the table value is searched in order and the adjoining table value is compared. 
The X+1st blocks used as the value which differs in those values are determined 
as the block which has not been rewritten yet, i.e., the block which can be written 
in, and it is decided that it will be the block with which the Xth block is rewritten 
last time and latest data is left behind, i.e., the block which can be read. Y+1 is 
written in the table value corresponding to the Xth block written in at the end 
here, and Y is written in the table value corresponding to the X+1st following 

blocks ( drawing 3 (a)). 

[0023](2) Carry out reception of the code which processing which reads the data 
memorized by the Xth block that should be read is carried out, and is generated 
by starting operation from the vehicle theft arrester 9 at Step 204 being sent. And 



at Step 206, the memorized code is compared with the code sent from the 
vehicle theft arrester 9, and a theft judging is carried out. 

(3) Since it will be supposed as a result of code comparison of Step 206 that it is 
unusual start up if the code is inharmonious, in order to receive a new code, not 
to rememorize and to carry out another processing, end this flow. If the code is in 
agreement, it will be supposed that it is normal start up and it will progress to the 
following step. Code comparison when writing is interrupted is also actually 
included in the code comparison here. 

(4) At Step 208, a normal thing is first notified to the vehicle theft arrester 9. And 
since a new code is sent out from the vehicle theft arrester 9 to the combustion 
engine control device 1, reception of the new code is carried out. 
[0024](5) In the combustion engine control device 1, in order to write in the data 
based on a new code, table value Y of the X+1st blocks of the write-in start table 
11 is updated by Y+1 at Step 210 (drawing 3 (b)). And the data based on the 
new code sent from the vehicle theft arrester 9 to the X+1st blocks at Step 212 is 
written in. 
(6) If the data processing is completed, at Step 214, the X+1st table values of the 
write-in end table 12 will be updated from Y to Y+1 ( drawing 3 (c)), the 
information on rewriting having been completed will be set, and processing of 
rewriting will be completed. 



[0025]When writing stops on the way and is not normally completed for a certain 
reason in the midst of Step 212, The code contained in the data currently written 
in the X+1st blocks is unreliable, therefore these X+1st data is unnecessary, and 
may be again written in the X+1st blocks. In order to check whether the last 
writing is completed on the way, the write-in start table 11 is investigated. Since 
the X+1st table values are Y, it is checked that these X+1st blocks are not what 
was stopped on the way. 

[0026]When a program is resumed again and the block which can be read, and 
the block which can be written in are judged at Step 202 after discontinuation, 
the X+1st memories of the write-in end table 12 in drawing 3 (c) are Y with as. 
Since the perfect latest data in which writing was ended is memorized by the Xth 
block, the block which can be read, and the X+1st blocks are judged for the Xth 
block to be the block which can be written in. When saying that it is interrupted 
and the updated code is not memorized correctly, It can respond by a code not 
being in agreement probably and the judgment of being discontinuation 
accomplishing inside the above-mentioned step 206, and performing code 
comparison with the code before [ one ] that is notified to the vehicle theft 
arrester 9, makes the code of 1 time ago call and is contained in latest data, if it 
is discontinuation. Therefore, even when processing is interrupted on the way, 
the right data to need is read without needing a certain post-processing, and the 



writing of new data is carried out to the block with which writing stopped on the 
way once again satisfactorily. 

[0027]When this writing is interrupted and writing is again carried out by the 
same block, it means that writing was carried out doubly. 10000 which the 
writing of parenchyma rewrites some day and is restricted frequency when the 
same phenomenon occurs with the same block several times A time will be 
exceeded. However, there is little probability that the above special rewriting 
situations will occur frequently with the same block, since each block is rewritten 
in order, it rewrites on the average and the number of times increases. Therefore, 
there is almost no influence on the write-in performance of EEPROM10. The 
discontinuation generating frequency beforehand expected in a simulation etc. is 
expected, and it may deduct from rewriting restricted frequency. 
[0028]However, by referring to the write-in start table 11, it can be checked 
whether a pre- block completes normally whether the following block which was 
judged by reference of the write-in end table 12 and which can be written in 
finished with discontinuation, and writing is started at all. Then, when judged with 
it being discontinuation, the X+2nd following blocks can be considered as the 
block which can be written in so that the number of times of writing may not be 
increased once. However, the block which can be read is the Xth block. 
[0029]ln each tables 11 and 12 of a write-in start and a write-in end used as 



referred data, If the table value over each block will be set as the same value 
( drawing 3 Y+1) for every rewriting one by one to 1-N, It can be judged in which 
block latest data always exists on a boundary with change of a table value, and it 
is easily judged in it that that order is the block which can be read, and the block 
which can be written in. Since it refers to such a method, the table value does 
not need to comprise a numerical value which carries out stepping, the value 
that the boundary of the written-in block and the block written in from now on is 
judged may be sufficient, and there should just be at least 1 bit in it. 
[0030] In order for each N blocks to rewrite and not to exceed restricted 
frequency, one counter formed independently is made to ************** every [ 1 ] 
for every time of the Nth block being rewritten, and it can do by whether the 
value of this counter exceeds 10000, and ** being investigated. It is because 
what is necessary is just to count the number of times of rewriting of one of 
blocks since any block is rewritten in order. Or it may be considered as the 
counter value which each above-mentioned table value makes ************** 
[0031 ]As mentioned above, also with the storage device which enabled it to use 
the actual number of times of writing exceeding the rewriting restricted frequency 
of EEPROM10, without forming the means of the special measure against fault, 
the data written in last time can be held certainly and can be read again. 
[0032]When the written-in block is the Nth exactly, the memory of the table which 



should be written in the next will return to the 1st. The state of each tables 11 
and 12 in the time of writing being completed to the Nth block is drawing 4 (a). It 
is as being shown, drawing 4 (a) **** — all the values of the tables 1 1 and 12 are 
the Y+1 [ same ], and it becomes nothing changing the data value of all the 
tables. In the algorithm which detected that a data value had change and has 
determined the block which can be read, and the block which can be written in, 
those blocks are not determined in the state. Therefore, in such a case, since it 
is in the state where all the memories were written in briefly exactly, suppose 
that the measures with which writing is again carried out from the 1st are taken. 
[0033]And when writing in the 1st block, in the write-in start table 11. After Y+2 
which added 1 to the value Y+1 before writing is written in ( drawing 4 (b)) and a 
new code is written in the 1st block, Y+2 is similarly written in the 1st place of the 
write-in end table 12 ( drawing 4 (c)). These Y+2 may be Y. This supports 
becoming a value of 0 and 1 automatically, if the memory of a table is 1 bit, and 
+ 1 is carried out to a front value. Therefore, for the table for N pieces, what is 
necessary is just to prepare by 2N bit at least, and many memory areas of 
EEPROM are not monopolized. 

[0034](The second example) Although the case where wrote in EEPROM10 in 
the case of the first example, wrote in with the start table 1 1 , and two of the end 
tables 12 were installed was shown, only the case that the write-in end table 12 



is installed is explained. When only the write-in end table 12 is installed, The 
block of the boundary where the table value of the write-in end table 12 is 
changing with which writing is completed and latest data is memorized, i.e., the 
block which can be read, It also turns out that the boundary of the block which 
should be written in from now on, i.e., the block which can be written in, will be 
shown, and writing is completed safely. In this case, that block cannot 
investigate whether writing was started or not. That is, distinction of whether it 
was discontinuation and whether the pre- block wrote in normally and was only 
completed is not attached. Even in this case, since the processing after 
discontinuation occurs will be the same as the first example, it is satisfactory, 
since there is an advantage whose field occupied to EEPROM10 requires only a 
part for N bit at least in the case of this second example, compared with the case 
where a counter which is in conventional technology is formed for every memory, 
the utilization efficiency of a memory is boiled markedly and improves. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1]The block lineblock diagram of the combustion engine control device 



using the storage device of this invention. 

[Drawing 2]The flow chart of read-out to the storage device of this invention, and 
write-in processing. 
[Drawing_3] T h e explanatory view of a write-in start table and a write-in end table. 
[Drawing 4] The explanatory view of the special example of write-in processing. 
[Description of Notations] 

I Combustion engine control device 
7 ROM (a control program, a state storing means, and a block decision means 
are included) 

9 Vehicle theft arrester 

10 EEPROM (the block which can be read, and the block which can be written in 
are included) 

II Write-in start table (referred data) 
12 Write-in end table (referred data) 
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(2) 
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^ b rstdi Lw&z-tf 7°n 79 h xmrnz n% * € u 
-0 ©x- * ©si m l t ©— t % § ii^fi © 

HW&ISfc: * © ^©mi^t^Mx- 2 ©4>& < fe 

mibtcfn -j^mmm^n >y 7, ^©^©7*n >y 

7 Bjfgy TOSf ^ 7* n >y 7 i: , 

Ml mm *m? n <y 7 fc:*f L T 7 s -* £Stffi U S fc« 
Huia»&RTti7*P <y 7 tc^f L T 7*-# fc^fc, 

u 

i?T«i £ & n^n* t#if- * m Hit l , 

ra©f¥ffi&SSra 
[0001] 

[«it±©^JfflyM] »#©^SfI^mM 
[0 0 0 2] 

[«©s#j] 3&®t2 tir fciaiiw^fsif-^ 

^5pJffl*nTV>So HRftSfc^ EEPROM«#gU@f^M 

nfc * v -e* r i / w h & /c d ©»&*. @ic© 
±ps(i «guMPS@io ttioooo mmmx*2t>% 0 c© 

^XrAff^ ^©^XT-AOSn^^rtic^V^T*^ 
£©±ISfif*jB*.&l-»<J: 5 fc^ff-^nSo Lfr 

f§»f £EEPR0M©iE1fffig^H£©7*P <y 7 tCy> 
»JU fe57*n -y 7-\©«§jA**¥ifS@i5[^S^/cHf 

fi-eio^p >y 7 jA»£ 5 fc bfc^ * v S«©S 
f#S5o Sfc7P7^^©fMtit 7*n-y7ft 



6, l 7*-^zTl:fc»»^®fB^BSffl©*'»^^ISW 
[0 0 0 3] 

^^©^^©^Xxi^c&'i^Tfc, Hjl©&&ff^ 
©x-^>^y©HS^«§ESfi£i§^ ^© 

core®, n&mm^nrcm^ ^©m^©-^©^- 

H9jg&$3o S/t, r-*©#E»^ffi-??©^*©jiff 

o^xf a -ea, ^-f »^ mWi$. x*$m xt % t> © 

[0004] ^-pT±fH©^Sfc^ m 

[0 0 0 5] 

W^?^-r?>/ci6©^l5] ±12©^^^^^^ 
i6^HH©Sjta, «g|^MPS@^^#t-§^#^14© 

^tUSit^ — l§|©7*-#©§gtfJLfc#&#© 
-Wit*2II^fi©7n -y ^tc^fJ^ti/tx-^IBM 

Xa«Elf^H#fc ^- © ^©mi^/^t-#Mx- * ©'>& 

/t7n -y ^^mm^mfn y 7, ^©^©7*D -y 
E njfg7 o >y * £ 2 7* d -y 7 t , MIBS! 

tHnJ|g7n -y 7tc^LTr ; -^^S!diL, S/c«MfB« 
jArJWp >y 7 L Tt*-* ^«}A» i:«te, MIB« 

z<DmR?-*%WBi'f%wiiiiw&3 L m£* : gu Mia 

^ffiRltg7*D -y 7 S /c izmm&nim7u <y 7 ^rJH^M 

-So 

[0 0 0 6] 

[#«] »^x@i[*w^n/c^»5ii4©^^'x m 

X \i EEPR0M©fB1t^^^iC©7^n <y 7 icf^f J IT, ^ 

stt-^x-*©^^ micmmt^^xwtR-z 

tifc^n y ZlcMLXmm-ZnZo ffimffi7v >y 7 i: 
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[0 0 0 7] miIS'lt^gtc«E^T©^©»^fH 

fc7n >y * te**fSLfc««8K«^Ste«&#»7* 
y ^ ti»5i*»7 ©#Mx- # *NKJ£2 ftt v»a v»© 

[0008] ^iHit^mfc»E»r^©^©»^fH 

jfU C©^D>y^^#ERltM^D>y^, ^cDM©^n>y 
^§?ffinJt£7p -y * £8S££n3 0 c o®-&ttf u ^ 

<d7v ytrnm^-zmmLz^z turns n 

So 

[0009] msmzommxa, wmm&Mfo* m 
&&mr t w&frm%$<Dvmmm-z nn^ m^xh 

@»5i**^7bfc^P >y ^tfTOSSifU >y £ 

SaWitU 7^^^x— ^llj^/^ff 7 L/c <h LT 

fS^fc, #i|;L*§T©7*n -y ^a«jA*l«7©#Mx 
-^iS^flTl^^©?\ ^©ffi©7P y **MR*f 
r- * £fBH L TVS £ MMSnZo 
[0 0 10] 

[5§0£<d$jh] @sc^f diss tut ^wm.<o * =e 
u , mzi&movi<Dimffl&*7v -y ? icfimLxim 
? % mm t l , w&frft? p >y * c t: tcuss^ s c t t 

t2w-T«f s©t% 3iffi-e«&»^ff»»fbT»7bfe 
*§^t*» BiB«fcfp»f«i&fcs«fcaiEteiB«?nfe 



ffitZfv v 2 tf«jE£n« JSW-Tffc < , ^©7n >y 7 
©Sti»c£ LT\ W^TlCrLfcfca6fc#&TO&© 

*\ m©^p v?-tfiEmcw% : &%nxi&TLrcvmx 

[0 0 1 1] 

«t5o 01 rt«HM®lS» 1 tmM«P7jihg 

W->XfA 1 0 0O^Dy^*g^BI"e*So **30 1 
PROMil^LTl^c 

[0 0 12] ^TOMWSKittv^^nnyifa- 
^xmm^ti^o CPU2fctt, 
V>) tc|^j-5tlTl^@$E-t>-9-3^S©@$E{i^S 1 

5 tl/c ®MJ±-t y -9- 4 «fc 2 ®M©^J±* 
{f^S 2^A*^2 7^;V^6^g^tlTV^ 0 
[0 0 13] C P U 2 tfg^tlTl^^P^A^ 
U (ROM) 7tcaM®l7 0 P^9A^fH113tlT*3D, 

c ©m®7°p ^7^cpu2 ^Hffrs c ^ -ert«S« 

^©MWUfrSftSo tufH©^{f^S K S2^fjjiJH 
^P^^A^fSffl^tl, LLtfiS P I (Single Point 
Inj ect ion)Hfg fclT «il©^>^x ^ # 8 
?nS= ^©ffig^LSl^^ C PU2tcfg^^tl/cA 

/ d d / a mmtfflw lx, mmc<m 
[0014] rt«nM®is» i © c p u 2 a, mm 

it, lEffalMMftte&QIMZtiltfrl* 

it, ftmvm<Ditm<D-oz, m$>?xmwm<nEn%%i 
mmmcttmhx&wmcmt-znr^itx-wftm 
mmmnmm 1 icmmn% 0 ^-©n- vimmmmm 

lfiOCPU2 tcfg^^tlTl^EEPROM 1 0 

fe, Mfe ■DXZoq&o&gr^m.t t fe PC'r-^ 
^LTlHIt^tlTl^o EEPR0M1 Oit, ^t^X^ic 

1 1 ^«jA*I«7t— 7> 1 2^EEPR0M1 OftfC^tS 

[0 0 15] «TOM«»1 mM«P7jihg» 
9 ^ a 5^ 5 nT § /c F ^EEPROM 1 0 tcfHIt L X 

j;§^MH©^SjtW^L, 4"^i^^8(?)» 
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mm<mmmm^m l itsm t m % m l v^- m 

$k\Z— ffltDf-Z t LTEEPROM 1 0 fcfBH2tl3o C © 
£ 5 tcEEPROM 1 0 lZmWMftftlEWlcftt>tl%&£tt£ 
Wmz-^n% o $MM«K;ihS 

f9(t «g|^0#©7x-;Wr-74I^LT, -mm 

[0 0 1 6] EEPR0M1 OAOfj^fi^Oi^fcaoT 
V>3 0 EEPR0M1 0 g{*©MWPS^S, atflOOOO HI 

mmkmm^-z tomtom s is 

JgSttTVSo -77, mM«P5ihg»tLTmM©}i 
fflmPsl 0HA«We> L < ttl5^^fc!SS 3- F©«* 

EEPR0M©n— FfHUffit^TiE 1 ^f^ftS 
N7P>y^fc#?JU cn57D>y^WH^ 
Wtn- F*«M.ia«£ , &3 cW\ EEPR0M©«£;t 

GR 1] Nmax /10000 

[0 0 1 7] EEPR0M1 0^\©«£<7^§!tt}Ui 1 

T\ tu@©gffx-^ (3-F^»tPg) §±ftL 

[oo 1 8] NMofuy^^n^nicMt^mTA^ 

7> 1 2 fctfJBfreiftSo CO^jA^If^t— 7> 1 1 

tWjA&nrr— 7> 1 2fcia«?ns'r-^;Hi (# 

C^frSEEPROMl OtcfHIt^tl^o «}A*If1^t— 7> 
l l RtflB£#»7r~ 7> l 2 0 3tc^otd* 

-7>©^7 F PXfcfBH2 ntV»Sfi|{4, ^©7 F u 

l^LTl^o fcTc!0^77H K 1 2(« 

tL&mwtLtc** v mmicm sns&gaa < ^ eepr 
om i o ©&7n >y ^^©-^teMfs cfc 5 teiaitsn 

TtxfcW, Sfc&EEPROMl 0©-*KIftee:©7— 
«*»ltT, SO ©««*Nfflo^a <y ?lcftmt%£ 
jicLX&gW 

[0 0 19] cn^Of- 7X1^ C PU2W5c 
t T\ «irx-^^SH1t*tiTV^^tHnItg7n <y * 
^c#££?^#&Rjtg7a >y * fcff$|5&£ftS (7a 

>y * !pjs^m) o c © c p u 2 ©7n -y >? mfe^m 



[0 0 2 0] EEPR0M1 0 ©fH'ISM^©Nf@y> 

GRlS*»fc , rN) (D7P7 7^ l#B*^SNSi 
3m®c»^«St^tlT^< fc©^£ 0 fit, 
N f@ © 7 P >y £ CD ft © X $ I $ T?«&a«b^7 L T & 
D, C©X#B©7P>y7fre-P©f : -*^S!ffi2n 
T3- F*flR#7££*U M£^«P77ih¥iJ£©fB<7 
#©X+ 1 #@©7n >y ^tcff/t^n- F^^fc-P 
<Df-^^itE$!fiStt5o X+l#i©7n-y^ 

0 3(a) te*f<fc$fc^ l#@^SXS@©^7n 
>y^{c^LTtt-r^tc#^^ffl^nTV^©t\ « 
3&»Mi6^l!EtellSI*nfeci:*^ , rY+ 1 tv^x- 
7XI^IH1t^tlTl^o ^LTX+ lSBJKBO^P 
>y ^ te^trSr^^;Hitt Yt^d fitsWEfltSft'CV 

5o o^DfEWr- 7>1 1 ©IHH^tt, «E 
LT^©7n 7^»?n^t, JMTifHItL 

[0021] ±.m<D&5%;M&x\ ftmmmmmmmi 
mmmmmmm±mm 9 ^ s n - f l /t 

Hf, EEPR0M1 OtcfHItLTl^ffiSOgfTX-^^Sn 
-F^StffiU ^-^©J£^f#WS^ffV\ ^Stc 
jiiE$&i&©Jl-a-{cif LV^n- F^§{fLTEEPROM 1 O'N 
frLi^x-^^fHIt* 2^11^0 2 ©7n-^-v- 

[0022] (i) sf : 77 : --y7202 1 5 , mmL^mmt 

2 njfg7n >y ^ mm I©7d >y ^ frtf 

IM^Sti^o StffiBjfg7n-y^^S^titia\ 
jA*^* 2 «}A ujfg7 n -y ^ a ^ + 1 # I ©7p 
-y^^S^o «jA*I«7t— 7>l 2^#M2fU ^© 
r^^;Hi*JBte*^Rb, Pg*2 t— 7;HI*UbK^ 
n^ 0 ; etiS©fI^S*2fIt*^/tx+ i#I©7p 
'y^^ffcttM5tiTV^V>7o >y fiP^5«}ABl 
tg7n-y^t^/g^ti, X#I©7n>y^*\ M@»^ 
^StiTSfrf ; -^^^tiTi^7P-y^, SP^^til 
Bjfg7n >y ^ t^S^ti^o c c XimmcW^i&^ti 
fcXmU<Dfu-j^\z.M]Z^^7— 7XI^Y+ l £>m 
§}AStiT*5D, ^©^©X+ l#g©7P>y^fcMJS 

•rsx-7;HifcttY^»€ii*nrv>« as3(a)) 0 

[0 0 2 3] (2) 7T--y7204 X\ Stffi^§XS@© 

7n y^\ztmi<ftx\^T-z^mmmm^mMi£ 

T--y7206 ^\ tmznx^rc^~} i tmw&mffi±m 
m 9 & e 3§i 6 nr z it u - f t wimz nxmrnm® 

(3) 7x>y7206 ©3-Fi:t^©IS^ 3-F^-& 



(5) 
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$im? xtmL&ist^m^ < , mvym&mm? 

(4) XT--y7°208 t\ i^lE^&SC^mMMIK 
ihg»9tca^^tl^o ^LTTOSifMg»9fr 

[0024] (5) frmmmmmmw i xn, ifu/o- 

F < r- 7 ©»&#*tlirr 5 ft X t- -y 7°2 1 

0 T\ «A*IfTW— 7> 1 1 ©X + l#I©7*D>y7 
©r~?;l/#Y#Y+lteM*f3ftS (H3(b))o 
TXT--y7°212 T\ X+ l#I©7*n>y7fC$fLT, $ 
P4i»5ihg» 9 S g 6 tlT § ft * ©§t L V»3 - F 
cfcS-r— 7^»}AStl7so 

(6) *©7*-*8BSff*7LfcS, XT--y7°2l4 r% ff 
&*1B7t~ 7> l 2 ©x+ l S@©t— 7XI^Y^ 
6Y+lteS*fbT (03(c)), «m^5rTLftct 

[0 0 2 5] SftXT--y7°212 ©gfp2<7 ^lA^fnJS 
fr©3fi-?ji^ff it U lEtttc^T L&fr^ ftil^c 
tt, X+ lS@©7n-y7tc»§jAStlTl^r ; -^t<: 
^Stl^n-Fa{ifI14*%<, fctc(DX4lS@ 

©7-7«^g-?&D, nmx+ isa©7n-y7tc» 
tu@©«jA*^3i^^l«TLT 

1 l*lJHSo X+ l#a©T— y*;H^Yta^t^ 
%<DX\ c<DX+ l#@©7n-y7«3i^^^ih^tift 

[0 0 2 6] tf»W£, StfTW^A^SI^n, xf 
>y 7°202 -??MffiRltM7*n >y 7 £ »£Rltg7n <y 7 TO£ 
SttSPRfc^ 03(c) tc$5tj-^«jA*l«TT— 7> 1 2 
©X+ ligO^^y^YO^f t^otV^o 

»7 2 ftfc ^SSfrx- 7 « X ft @ © 7 D >y 7 tel H 

««nrv>s©-e, xs@©7n y?imtmt®7u >y 

7 % X + l ft a ©7n >y 7 ^«jAr]Wp >y 7 
tl^o ^»T^tlTSfT^tlftn-F^lEL<fH1t^tlT 
v&^£V"5#8-y\ ±a©XT--y7°206 ©p^t\ S 
3*3- F^-iS:#f\ TOfrf5fr©TO£*«tiT, tf> 

iw-efen^ ^©^^mM«P5ihg»9 tca^^n 

5„ ^-oT^ttiT?5aa^tfi®fLftj:^^-a-i?fe, 
e ©&8Sffi*&g i: 4±-r , &g t -r 5 ie l v > x- 7 
ffmta^n, < t 5 -i&fp-es&awtf ik* 0 ft 

7'n -y 7 fc*f L Tfr b l^x- 7 n§ » 

[0 0 2 7] C©«&#tfffHWb"T\ SS^U7n>y7 



i: fcfciSo n U7n <y 7 -ZffalHlfrll Uig&tf SS^f 3 

0 ®*ffl*SC tlc%% 0 LfrL±iB©<fc 5 

7n >y 7 tt/i@#{c#^x. 6 nrv^ < ©T*¥±& t T«4^x 
@t^lW<o t^TEEPROMl 0©«jA*14fgtC 

[0 0 2 8] L^L^jA^If^t— 7> 1 1 S 
c i: «fc o fa»»7r- 7> l 2 ©#M^WS^ 
tift^©«jABjtg7n-y7*\ tf»We»fcofc©*\ M 
©7n y*&lEnt£f&7LX£<W&frtfmm-$tiX^ 

r^<r)fr%:mw&z> c ttfxtZo %nx\ tf»we*s 

^© X + 2 ft B ©7n -y 7 ^#ERltM7*n -y 7 £ ^ £ C 
fc*^irSo ftftU S!diBjtg7n-y7axSB©7P 

[0 0 2 9] #Mx-7t*2«jA*r^43j;tim* 

^7n -y 7tc^2T— 7XI^«il^ ! S^^ICfI 

girx-7^ H©7*n >y 7 te^fiEfS©^*, r-7*;V 
(I©^{fc©S2ii^-t?WS^§, ^©Mfl^SlfflRltl^ 
n -y 7, «}ABjtg7n >y c fc^MteWS^n 

MB^Mtmxmxm^n^^mm < , 

ft7n y 7 1 cti^S«jASti^7n -y 7 hvWl-ftW 

s*ns i^wi<> *ntett^a< fct> 1 try h 

[0 0 3 0] Nffl©7*D >y 7 *ft ; fftaHMft*.S! H8®« 

§ ^ * s n ^ n & £t ic % gij is 1 1 r *5 1 > ft © * 7 

77^ 1 -f-D^y^V 77 C©*777 
©(1^10000 %M%.Zfr£ : jfr%%M'<%Z tXX^ 
5„ H©7n «y 7 fe!iEStc«g|^ 5 ©l?V>-f n^© 

7n >y 7 ©«gi^ @ft*W'^narmv>^ e -e* s 0 fes 

tua©^T— 7X1^^ 77 U 7 7 h ^-STl^ < 
*777fI^^-iiTfeSV7 
[0 0 3 1] eUl©J;5te^ H^©»ii*@i(^EEPROM 

1 o o«ftAWis®»«iaA , rffiffl-e*s <fc a Lft 7 

< , M@»^ftr ; -7^5tllt<:fS|#LTSS^ftt- 

[0 0 3 2] %4b\ »jA3;tlft7n-y7*^4; 5 HN# 
BXti-ifcm^lcte, ^tc»§jA3cti^^§T— 7>© 
7^U« l#BicM§c tic^§ 0 NSB©7n-y7tc 
^LT#JA»^TLftHMt©^x-7> 1 1 , 12 
©mi«0 4(a) fc^-rtfeOt?*So 0 4(a) Xltr- 
-7VI/ IK 12 ©ET©fI^^I— ©Y4- 1 icS-9T4o 
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0. mrVr—fjWr-Zmtf^itftLtftZo 7 s - 
}A0t£7P >y 7 t^mfeLX^ZTfrdV X&XI&, * 

owe it : tn^(Dfuy^^m.^n^\ fotL 



^ntcmmox, m& i sa^Si 

[0 0 3 3] fit, lSa©7n-y^tc»jA*^HSS 

T3*§-&, «jA*r^T— 7> i i tea, «jA*tu©fi 

Y+ He l^^^/cY + 2^«§jAStl (0 4(b)), 1 

jA*I«Tt— 77M 2©1#@©P)t^ »Y+2^ 
«§}AStl2 (I4(c))„ £<DY + 2m?*%>? 

TfeSV^o CtlttT— 7>©7^y^ 1 t£<y h^&tl 
ti\ tu©flt<:+ 1 ^STf £ £ gidWtc 0 t 1 ©fitted 

fc, £t> 2 NtT«y h#ffi£"f3£ttTi£^ EEPR 

OM© 7 t U fTO^ < H# L X L S 5 C 1 tf*V\, 

[0034] m=mmw) m-m&Mom&i*. eepr 

0M1 0 IcW&frfflt&T- 7fr 1 1 ^«jA*£«7t— 7> 
1 2©Z2-3^tg»^tl/c±I^^L/c*\ C©d^«jA 
*IITr- 7> 1 2^l3«^tl^/cit©^fC'3V^Tl^ 
KtSo «A*!«7t— 7/M 2/St^WJtlTl^ 
*§^c«, «A*£«7t— 7>l 2 0f-7;Hillt 

nrv^7"n-y7, m%wntinsm7vytt, cn^s 

•iiSnS^^D 7 7, fi^«jA0t£7n -y 7 t©Ht 



x&i itt\ mofu -y ^ tfiEm^w^nr l term 

V\ £©^— HSfiM©»&tett^ EEPR0M1 Olefin 3 fll 
[0S©fffiiM0£] 

ran *^©^^yi 

»©7n-y7fg)« 

[02] ^mmot^evi 

g©7n-7-v-ho 
[0 3 ] W&frfflmT- 7>*5 £ 0-m*l«TT— 7> 

[0 4 ] wmmwzmommmo 

1 0MWJ®§S» 

7 ROM (Mff7°P75i>, «M8E«^ 0n-y7W 

STTS^fr) 

9 IMIiKjihlSK 

1 0 EEPROM (M\mm~?V y 7 , «E0t£0P y 7 * 
St?) 

1 1 •jA^IfI^T— 7> (#M0-7) 

l 2 «A*!«7t— 7*71/ (#M0-7) 



[01] 



HIS*:/* 



3tf 

S2 



A 5 



CPU 

fl 

I ROM 



-10 E 1 P ROM 



.1~N -JuyQ 



11 «£*B»frr-:» 

12 »iZWf«75 t -^ 



8 
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[H2] 



[S3] 



(start) 



I 



L 



202 



, 204 



-206 

□ -KJtgfV NO 



YES 



210 



1 



1/212 
1/214 



ca) aa«M*sin 



1 


Y+1 




1 


Y+ 1 












X 


Y+1 




X 


Y+1 


X+1 


Y 




X+1 


Y 


X+2 


Y 




X+2 


Y 






11 






N 


Y 


N 


Y 






Cb) 1 








1 


Y+1 




1 


Y+1 












X 


Y+1 




X 


Y+1. 


x+t 


Y+1 




X+1 


Y 


x+2 


Y 




X+2 


Y 












N 


Y 




N 


Y 



-►RifiL7n^X 



12 



(c)-te*»T1 



1 


Y+1 


1 


Y+1 










X 


Y+ 1 


X 


Y+ 1 


X+1 


Y+1 


— * X+1 


Y+1 


X+2 


Y | 


— ► X+2 


Y 












Y 


N 


Y 



*@»a*-7n**x+i 



( E ND ) 



(8) 
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[04] 



(a) ■aftBSSSmZ 



Y+1 


1 


Y+1 


' Y+1 


2 


Y+1 








Y+1 


-> H 


Y+1 



11 12 



Y+Z 




Y+1 


Y+1 


2 


Y+1 








Y+1 


-» N 


Y+ 1 



Y+2 


2 


Y+ 2 


Y+1 


Y+1 




— ► N 




Y+1 


Y+1 



